Differential effects of hypoxic stress in alveolar epithelial cells and microvascular endothelial cells.
Under hypoxic conditions eukaryotic cells and tissues undergo adaptive responses involving glycolysis, angiogenesis, vasoconstriction and inflammation. The underlying molecular mechanisms are not yet fully elucidated and are most likely cell and tissue specific. In the lung, alveolar epithelial cells and microvascular endothelial cells are highly sensitive to hypoxia and together orchestrate a rapid and sustained adaptive response. We examined the effect of different oxygen tensions on cell viability, glucose metabolism, key transcription factors and signaling molecules, in alveolar epithelial cells (A549) and microvascular endothelial cells (HMEC-1). Both cell types tolerated hypoxia without detectable cell injury. Hypoxia induced glycolysis in both epithelial and microvascular endothelial cells, although A549 cells exhibited a higher rate of glucose consumption. The transcription factor CREB (cAMP response element binding protein) was activated with decreasing oxygen tensions in both cell types. This effect was again more marked in A549 cells, demonstrating epithelial cells to be more oxygen sensitive. Activating Transcription Factor 3 (ATF-3) was heavily induced by hypoxia in A549 cells but not in HMEC-1 cells. Both cell types exhibited hypoxia induced secretion of VEGF and IL-6. Secretion of the vasoconstrictor endothelin-1 (ET1) was increased by hypoxia in HMEC-1 cells but decreased in A549 cells. These data reveal that both cell types exhibit an adaptive response to hypoxia but alveolar epithelial cells are generally more sensitive. ET-1 was oppositely regulated by decreased oxygen tensions in the investigated cell types. The present study further elucidates the adaptive molecular mechanisms in pulmonary hypoxia and demonstrates cell specific responses.